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II. INTRODUCTION 

Energy consumed by U.S. agriculture accounts for only a ver y small 

part of the total energy used yearly by the U.S. economy . However , 

modern f a rming is heavily dependent on fossil fuel for machinery , 

f ertilizers, pes ti c id es , and many other inputs. The recent energy 

c r ls i s ,Ll 1C>rc.• ro r c.• , i s ex pec t ed t o ha ve a s l gnifl ca nt ,1nd la s ting impact 

o n U. S . food produc tio n. It a l s o will hav e a ma jor impac t on the "gree n 

revolution" worldwide. This will occur because high-yielding crop 

varie ties , the basis for the "green revolution," are heavily dependent 

on fertilizers and i r rigation, both which are highly en er gy-in tensive 

processes. 

The sequenc e of e vent s during 1973 and 1974 that led to the energy 

cris i s was acc ompanied by a sharp decline in food reserves and a rise 

in food cos ts worldwide. It is not just a coincidence that the United 

Na tions World Food Confe rence, Rome, 1974, was convened in the middle 

of the energy c risis . At least in the foreseeable future, the world 

i s facing multiproblem issues; how to increas e food production for the 

gr owing world population while fossil fuel energy supply is rapidly 

dec lining and prices r e main high . 

This s tudy does no t attempt to provide an overall answe r for the 

a bove i ssues , but it docs provid e some ins i ght as to how U. S . long-run 

foo d produc t ion may be affected by the e ne r gy c r i sis und e r inc reas ing 

fore i gn d ema nd for U. S . agricultura l products. 
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Table E. 5. U. S. average per acre energy use coefficients by crops under high expons (Model E) 

in 1985 

Mach. Pest. Fertilizer 
Crop Irrigation Total 

Diesel KCAL Elect. Nat . gas Drying Diesel Nat . gas LPG Elect. KCAL a 

Crop (gal.) (1000) (KWH) (1000 [t) 
LPG (gal.) (1000 [t) (gal.) (S1'1!) (1000) (gal.) 

Dryland Crops 

Barley 7 .8 12.2 7 . 9 1.7 761.422 

Corn grain 13.8 24 . 4 20.4 4 .1 9.0 1,898.828 

Corn silage 23.4 15.9 17 .9 3 . 5 1 , 830 . 317 

Cotton 19. 2 281.2 16.l ) . 3 1,903.605 

Legume hay 27. 3 2.1 5. 3 o. 2 1 , 041.414 

Nonlegume hay 21. 2 0.6 11.2 2.1 1 , 350.118 

Oats 7 .5 16. 9 8 . 9 1.8 793.856 

Sorghum grain 12 . 5 15. 3 12. 3 2.9 0. 7 1 , 291.519 

Sorghum silage 15 . 8 13. 7 8. 2 l. 9 1 ,110.050 

Soybeans 12 . 7 22.4 6. 2 0. 3 557 . 450 

Sugar beets 12.1 71.6 21.3 3. 3 1,451.013 

Wheat 9 . 1 10 . 1 8.0 1. 7 820. 997 ,_. 
"' ---- Irrigated- Crops ------------------------------------------- ,_. 

Barley 11.6 16. 2 7 .2 1.7 1.4 0.9 3.2 229.1 1,874.616 
Corn grain 12. 7 73. 7 17 .6 4.1 7. 7 5 . 3 1.9 8. 7 168 . 4 3,204.210 
Corn silage 17 . 8 32. 3 13. 7 3.4 2 . 7 3. 2 4.3 256.3 3,370.475 
Cotton 25. 8 91.3 14.8 3. 3 1.5 2 . 1 3.4 879.8 4,970.054 
Legume hay 20.9 4.8 7. 3 0.3 2 . 4 o. 7 2.9 692 . 2 3,022.881 
Nonlegume hay 12.9 0.1 9 .o 2.1 1.4 0.0 0. 2 68. 6 1,286 . 517 
Oats 13.6 29 . 7 7 . 7 1.8 0 . 5 0 . 1 o. 7 398.6 2,120.357 
Sorghum grain 14.1 22 .1 12.6 2.9 1.0 5. 3 2.9 8.9 252. 7 3 , 2l6.696 
Sorghum silage 17 .1 15.9 7 .9 1.9 8. 7 0.6 9. 2 229.6 2,448 . 277 
Soybeans 10. 5 19. 7 2.1 o. 2 4 .o 4. 9 8 . 9 264.5 2,822.330 
Sugar beets 20.l 57. 5 13 . 9 3.2 2 .l 0.8 3. 2 354.6 2,982.162 
Wheat 12. 6 14. 8 7. 5 1.7 1.7 1.4 4.0 389.4 2,523.969 

aTotal KCAL may not add up b~cause of rounding errors. See Appendix F for conversion factors . 



APPENDIX Fe ENERGY CONVERSION TABLES 

Table F .1 . Energy conversion factors 

l l l 1 1 Barrel I 
BIT KCAL Kg- meter KWH Crude Oil Ft.-lb . 

1 BTU 1 . 252 107 . 514 2. 93 X 10-4 I l. 724 X 10-7 777. 65 

1 KCAL 3. 9683 1 426.649 1.622 X lQ-3 6. 842 X 10- 7 3,085.96 

1 Joule 9. 4845 X lQ-4 2. 3885 X 10-3 .1019716 2. 777 7 X 10-J 1. 635 X 10-lQ . 73756 

l KWH 3,409.52 859 .184 367,098 1 5.878 X lQ-4 2 , 655,220 

l Barrel 
108 X 109 crude oil 5,800,000 1,461,600 6.235B x 1,699.4 1 4. 5104 

1 Ft.-lb . 1.284 X 10- 3 3 . 241 x l~-4 .13825 3. 766 X 
10-7 2. 2138 X 10-lO l 

Source: Cervinka et al . ( 3]. 
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Table..• F.1.. 1000 KCAL ;1ml 1000 lrl'U ron1.1l11l·d In on(• unlL of l'n<•rr,y 
qource 

IOOO l000 
Energy Source Unit KC.Al. BTU 

Gasoline gallon 3] .248 124. 000 

Diesel fuel gallon 35. 280 140 . 000 

LP gas gallon 23.814 94 . 500 

Natural 1000 feet 
3 

269 .010 1,067 . 500 gas 

Electricity 
b 

KWH 2.661 10. 560 

0 source : Cervinka et al. [3]. 

bElectricicy generating efficiency assumed to be 32. 29 percent 
[10] . 
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